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NEPP – Mission Statement

Provide NASA’s leadership for developing and 

maintaining guidance for the screening, qualification, 

test, and reliable use of EEE parts by NASA, in 

collaboration with other government agencies and 

industry. 

NASA Electronic Parts Assurance Group

(NEPAG) is a core portion of NEPP
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• NEPAG is about Standards for electronic parts; finding solutions for NASA flight 

projects/programs; day-to-day parts issues. We are part of Mission Assurance Standards 

and Capabilities (MASC) Division.

o Maintenance

❖ Provide NASA leadership

o Creation  

❖ Infuse New Technology, e.g., Class Y for Space

❖ Address the advances in packaging technology, e.g., newly started task group (TG) 

on 2.5D/3D devices

❖ Respond to user requests, e.g., a new TG on standard plastic encapsulated 

microcircuits (PEMs) in Space

❖ Relevant TGs: 3 main and 4 support TGs open

o Related Activities  

❖ Hold telecons

➢ NASA Electronic Parts Assurance Group (NEPAG) 

➢ Government Working Group (GWG)

➢ Hybrid Working Group (HWG) 

❖ Support Defense Logistics Agency (DLA) audits of supply chain

❖ Partnerships: JEDEC, SAE, Domestic and International space organizations, DLA, 

GIDEP, others

❖ Standard microcircuits drawing (SMD) review

❖ Outreach (Publish NASA EEE Parts Bulletins; present at meetings)

❖ Learn and Lunch Webinars with the supply chain

❖ Parts issues resolution at JPL. Booklet in progress.

❖ Other as needed

NASA Electronic Parts Assurance Group (NEPAG) 
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• Response to COronaVIrus Disease – 2019, COVID-19 (October 2020 onwards)

o Significant Impact

❖ DLA Audits and NASA ESD surveys continued to be on hold

❖ DLA 19500 manufacturer qualification group set up a process to perform virtual audits. Was supported 

by MSFC.

o No / Minimal impact  

❖ NEPAG, GWG, HWG telecons (No impact)

➢ NEPAG – NASA Electronic Parts Assurance Group, held every week

▪ Led by S. Agarwal, NASA/JPL

▪ International, first Wednesday of the month

▪ Domestic, every Wednesday rest of the month 

➢ GWG – Government Working Group, held bi-week

▪ Led by K. Laird, NASA/MSFC; Co-Lead: C. Schuler, Navy Crane

➢ HWG – Hybrid Working Group, held monthly

▪ Led by J. Pandolf, NASA/LaRC

❖ Learn@Lunch Webinars (changed to virtual only)

❖ NASA Parts Bulletins (No impact)

❖ SMD reviews (No impact)

❖ JEDEC/SAE meetings (changed to virtual only)

❖ Electronic Parts and ESD (Some impact)

❖ Conferences/Meetings

➢ All Virtual – ESCCON, SPWG, NEPP ETW (NETW)

➢ Mixed format – JAXA MEWS

➢ NASA Face-to-Screen-to-Face (F2S2F) Parts Meetings 

▪ Changed to all virtual format 

• Other

o The 8739-11 document was the subject of a NASA Technical Talk at the SAE CE-12 meeting last month. It was 

led by P. Majewicz, C. Green and N. Siddiqi.

Impact of COVID-19 
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• NEPAG Telecons (Core team that sets the weekly agenda: S. Agarwal, B. Brandon, P. Majewicz, J. Pandolf, J. Brusse, 

K. Laird, L. Harzstark/Aerospace)

o Held since 2000, these telecons drive the NEPAG program. The weekly cycle is      

shown below.

o Typical Telecon Agenda Package contains

❖ List of items for discussion

❖ DLA audit schedule, SMD review status, Learn@Lunch Webinars, technical meetings,        

list of items for discussion at next JEDEC/CE-11, CE-12.

o Return on Investment for NASA flight projects

❖ Coordination of parts issues with DLA and the aerospace community

o Q1-Q2 FY21 Status: Had 14 Domestic and 6 International calls.

o Impact of Coronavirus: None

Telecons

Telecon Day

Send 
Request 
for Inputs 
for Next 
Telecon

Finalize 
Agenda 

with 
NASA/Ae-
rospace

team

Update 
Audit 

Schedule

Send Last 
Telecon 
Minutes 

Contact 
Topic 
Leads

Publish 
Agenda 
Package

Wednesday Thursday Following Monday

Weekly Telecon Cycle

Telecon Preparation Activities

Tuesday Tuesday Tuesday Tuesday
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Defense Logistics Agency/Land and

Maritime “DLA” Audits 
• DLA Audits

o NASA supports DLA audits as technical experts. Responsibilities divided as follows:

❖ Passives: Brusse; Hybrids: Panashchenko, Pandolf and Majewicz; PWB: Gutierrez; 

Discretes: Damron; Connectors: Billig; Test Methods: Laird; Microcircuits: Agarwal

o Reports: Verbal reports given on NEPAG telecons. SAS (Supplier Assessment System) 

report sent to M. O’Bryan at GSFC for posting on database at JSC.

o Return on investment for NASA flight projects

❖ Ensure that NASA inputs are incorporated into part manufacturers’ processes

❖ Review and resolve any parts issues with the manufacturers while on audit

❖ Develop contacts for future needs (e.g., finding critical parts)

o FY21 Status: NASA participated in 2 virtual audits so far. Due to novel Corona virus crisis, 

DLA  has postponed all travel until further notice.

o Impact of Coronavirus: Yes, major impact.  

Telecon

Preparation 

for Audit
+ NASA ESD 

Survey 

Where 

Possible

NEPAG 

Telecon DARs 

Closure

New NASA 

Initiative

Decision Pre-Audit Conduct Audit

Audit Process

Audit Reporting Post Audit Going Beyond Audit

Agenda 

Development

SAS 

Report

Activity Flowing 

Out of Audits
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o Bring general awareness (Via NASA Bulletins, Surveys, Learn and 

Lunch webinars with supply chain, presentations at meetings)

o Work with DLA to conduct engineering practice (EP) study

o Generate a basic proposal and related information so the potential task 

group (TG) has a strong starting point.

o This path has saved time in working on major issues.

Taking Audit Findings a Step Further!

Present

Information at

JC-13/CE-12.

Pass it on to the

community

Form Task 

Group

Continue to 

work with 

community

to arrive at 

solutions

NASA 

Parts

Bulletin –

Special 

Edition

ESD 

Surveys, 

L@Ls, 

Other

Review 

with

DLA-VA

DLA

Engineering

Practice 

(EP) study
Identify 

issues of 

community 

interest 

during DLA 

audits.

Doing

Homework

Work issues

in NEPAG, 

GWG, 

HWG 

meetings
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• SMDs Review/Standards Activity (All centers with NEPAG Partners)

o NASA Specific Goals

❖ Provide comments to DLA-VA on newly drafted SMDs.

➢ 10 day comment period

❖ As part of QA (Qualifying Activity), review qualification data on new microcircuits

➢ Several telecons are held with Aerospace, DLA and manufacturer

o Return on investment for NASA flight projects

❖ NASA gets to bring in their perspective on standards issues. JC-13/CE-11/CE-12 

represent a big investment on standards activity for NEPAG. NASA works with the 

community on standards issues.

o Impact of Coronavirus: No impact. Continued document reviews.

Standard Microcircuit Drawings (SMDs) Review
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Support to JC-13/CE-11/CE-12

o Work with/lead JC-13/CE-11/CE-12 communities to develop/maintain 

standards

❖ Vice-chair CE-12

❖ Member Executive Council

❖ Chair CE-11/CE-12 Space Subcommittee

❖ Take CE-12 meeting notes

❖ Present status update, e.g., Class Y

❖ Actively support various task group meetings 

o The May 2021 meeting was virtual

o CE-12 Leadership 

❖ The current Chair will step down after January 2022

❖ NASA has a big investment in these meetings

❖ Agencies and the primes have to develop a succession plan

o Return on investment: JC-13/CE-11/CE-12 represent a big investment on 

standards activity for NEPAG. NASA works with the community on 

standards issues.

o Future Meeting 

❖ The September 2021 meeting will also be virtual. 

JEDEC JC-13 / SAE CE-11, CE-12
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• Electronic Parts and ESD (N. Ovee, M. Doe, M. Nelson, M. Han, E. Kim, S. Agarwal) 

o NASA Specific Goals

❖ During the DLA audits of the supply chain, we realized that there were practically no 

requirements for ESD. Need to update standards.

❖ Microcircuit pin count has increased significantly (e.g., Vertex FPGAs have 1752 

columns). Current qualification standards were developed years ago with pin counts in 

the twenties. Applying these old device testing standards to modern high-pin count 

products can cause severe problems (e.g., testing times increase dramatically). 

❖ Furthermore, microcircuit part production is no longer under one roof, but landscape of 

supply chain is multiple specialty houses.

❖ Costs can not be ignored – per unit price for advanced devices is approaching $200k. 

ESD mitigation costs are minute compared to the device unit costs.

❖ ESD surveys/audits of COTS hardware/parts suppliers should be mandatory.

❖ Mitigation strategies include ESD surveys, observations during audits, standards updates 

& outreach to the military & space communities. There is always a latency risk from ESD.

❖ Outreach: NASA has published extensively on this subject (released 4 Parts Bulletins). 

We plan to publish a guideline document, and will continue to report at conferences.

o Return on investment for NASA flight projects

❖ NASA initiated and led the Electronic Parts and ESD effort. We provide updates at 

JC-13 TG, SPWG and ETW meetings.

❖ Supply chain is deriving benefits from NASA ESD Surveys.

o FY21 Status Report:  Presented at JC-13 TG meeting in January. Conducting limited testing 

per human body model (HBM). Released NASA Bulletin on ESD testing.

o Impact of Coronavirus: Partial – no NASA ESD surveys. Continued testing and meetings.

Electronic Parts and ElectroStatic Discharge (ESD)
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• EEE Parts Bulletins (All centers with NEPAG Partners)

o NASA Specific Goals

❖ An outreach activity since 2005

❖ The EEE Parts Bulletin is a 4-10 page newsletter with articles of interest to the 

community.

➢ Goal is to issue one to four times per year

➢ Distribution is to few thousand individuals in the user/supplier communities

o Return on investment for NASA flight projects. A unique NASA outreach activity      

which is appreciated by the space community around the world.

o FY21 Status Report: Released bulletins on non-hermetics, ESD testing, KGD.

o Impact of coronavirus: None

NASA EEE Parts Bulletins
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• NASA L@L Webinars 

o NASA Specific Goals

❖ Supply chain is asked to present technical descriptions of existing, new products under 

development, and their near-term vision.  Marketing pitches are kept to a minimum.

❖ Usually held on Wednesdays at lunch time

❖ Audience: All NASA centers and space community. On-site and remote participation.

❖ Representatives from Standards organizations (e.g., DLA and ESA) have also   

presented on status/trends of EEE parts specifications. 

❖ We gather manufacturer data on status of parts functions, e.g., A/D Converters.

❖ The supply chain likes these meetings because they get to meet their customers 

(hardware designers, parts engineers), see the campus, etc. Separate meetings are 

scheduled to review any on-going issues.

❖ The support is provided by JPL Component Engineering and Assurance Office (CEAO).

➢ Management: M. Mojarradi, J. Bonnell, N. Sucher

➢ Organizing Team: B. Brodkin, N. Ovee, S. Agarwal

o Return on investment for NASA flight projects

❖ These Webinars give NASA (and other user community) an opportunity to get to 

know our supply chain. 

o FY21 Status: Organized 14 Webinars. All were virtual.

o Impact of coronavirus: Limited – supplier are no longer able to come on campus for         

face-to-face meetings with designers/parts engineers.

Learn at Lunch (L@L) Webinars with Supply Chain
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Partnerships
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Space Parts World
NEPAG helps to Develop/Maintain Standards for Electronic Parts 

The parts users and standards organizations work with suppliers to ensure availability of standard parts for NASA, 

DoD, and others. For Space microcircuits, DLA, NASA/JPL (S. Agarwal*) and the U.S. Air Force / Aerospace 

Corp. (L. Harzstark) form the Qualifying Activity (QA). 

*Also Systems, Standards and Technology Council (SSTC) G-12 Vice-Chair; Chair, Space Subcommittee.
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Options for Microcircuits   Rev. D, 6-10-21

• Note 1: Standard PEMs for Space (QMLP) initiative using SAE AS6294 as baseline. Supported by NASA 

Parts Bulletins on PEMs.

• Note 2: For alternate grade microcircuits, follow the activity in 13.2 TG to avoid any duplication of effort.

• Note 3: ATM = Advanced Technology  Microcircuits. Supported by NASA parts bulletin on KGD. 

• Note 4: VID = Vendor Item Drawing. Contact DLA for latest information.

• Note 5: The boundaries separating various classes/grades must be clearly defined - future 

outreach activity.
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• Other Significant Activities

o NASA Parts Management Meetings

❖ Held two times a year. The next meeting is June 21-22, will be virtual. (B. Bodkin, S. 

Douglas)

o Component Engineering and Assurance Office (JPL Office 514)

❖ S. Agarwal Chairs the bi-weekly meetings on path to resolve flight parts issues.

➢ Wiki Page. A wiki page has been created to simplify the effort.

➢ Booklet. A booklet summarizing our experiences for the first 10 issues is being   

compiled. (R. Brandon, C. Marie-Peterson)

➢ NEPAG Connection. Used NEPAG, GWG and HWG telecons as a resource.

➢ Hybrid DPAs and FAs. Since hybrids had the most problems, created a telework 

task to review their DPAs and FAs. (S. Gore, T. Apple, J. Martinez, R. Evans)

➢ MIL-STD-883/Test Method 2012 Review. There were questions raised on third 

party disposition of hybrid X-ray results. A telework task was opened to review the 

radiography test method for any ambiguities. This work was submitted to the HQ. 

The comments were also passed on to the GWG for further discussion and 

recommendations. (J. Bescup)

o Impact of Coronavirus

❖ DLA Audits and NASA ESD Surveys were postponed

➢ A telework task was created to make supply chain assessment. The progress was 

reported on NEPAG domestic and international telecons. (I. Khan, S. Grover, L. 

Boyle)

NEPAG Activities (Contd.)
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Parts Issues

Issue Resolution
Commodity with

Most Problems

Bring up on

NEPAG Telecon 

Add Pre-cap, Data 

Package, DPA  

DLA
Required

Document

Review

Added MRR,

Inspection

Points 

• Where found, affected 

project(s) 

• Issue description

• Current action
• Path forward

Wiki

Page

Inventory of

Parts Issues

Biweekly

Working Meetings

Analyze 

Data

Need Help from 

User Community?

Review

Requirement

s

Hybrids

Example 2:

Psyche

Example 1:

DSOC

Clarify

Spec

Path to Parts Issues Resolution

DLA: Defense Logistics Agency; DPA: destructive physical analysis ; DSOC: Deep Space Operations Center; MRR: Manufacturing Readiness Review. 
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• The wiki page contains over 125 parts issues

– How to use this data/disseminate this experience base to others 
while safeguarding information that might be vendor/JPL 
project– proprietary

– Concept of a booklet evolved

• Create a booklet that

– Captures the technical essence (summary) of each parts issue 
• In consultation with parts SMEs

• Share with NASA centers

18

Next Step: A “Parts Issues Booklet”



BACK - UP
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NEPAG Activities in Q1-Q2FY21 

Activity Q1 Q2 Q3 Q4 Total

*FY21

DLA Audits Supported ** ** 0

NASA ESD Surveys ** ** 0

Standard Microcircuit Drawings (SMDs) 4 2 6

Domestic Telecons (Average Attendance) 7 (42) 7 (39) 14 (41)

International Telecons (Average Attendance) 3 (35) 3 (37) 6 (36)

NASA EEE Parts Bulletins 1 1 2

Learn @ Lunch Webinars 4 5 9

Meetings/Conferences (Agarwal) 1 1 2

JPL Inputs on INST Update
Done

3-29-21

*Supported by: B. Bodkin, A. Hanelli, S. Khandker, N. Ovee, D. 

Gallagher, M. Han, R. Swain, K. Munsell, J. Martinez, C. Ashbury, 

A. Azizi, R. Evans, I. Khan, L. Boyle, S. Grover, M. Do, P. Spence, 

T. Gutierrez.     **Postponed
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NEPAG Activities in FY19 (No Covid) vs FY20 (Covid)
(COVID-19 impacted travel activities, such as Audits/Surveys. Meetings were changed to virtual format)

• * 1 Bulletin in review by NASA centers.

• ** Postponed  ***Virtual         

Activity Q1 Q2 Q3 Q4 Total

FY19 (No COVID)

DLA Audits Supported 5 2 7 12 26

NASA ESD Surveys 1 1 1 3

Standard Microcircuit Drawings (SMDs) & Slash Sheets 5 7 2 1 15

Domestic Telecons (Average Attendance) 6 (30) 10 (32) 5 (33) 8 (32) 29 (32)

Intl Telecons (Average Attendance) 2 (27) 2 (28) 3 (29) 2 (27) 9 (28)

EEE Parts Bulletin 1 1

Learn@Lunch Webinars 2 3 5 4 14

Meetings/Conferences (Agarwal) 1 1 3 2 7

FY20 (COVID from Q2 to FY End)

DLA Audits Supported 5 3 ** ** 8

NASA ESD Surveys ** ** ** ** **

Standard Microcircuit Drawings (SMDs) & Slash Sheets 2 5 9 4 20

Domestic Telecons (Average Attendance) 7 (32) 9 (39) 9 (49) 8 (51) 33 (43)

Intl Telecons (Average Attendance) 3 (29) 2 (29) 3 (40) 2 (40) 10 (34)

EEE Parts Bulletin 1 *1 1+*1

Learn@Lunch Webinars 4 8 2 5 19

Meetings/Conferences (Agarwal) 4 2*** 1*** 1*** 7
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NASA EEE Parts Bulletin, May 15, 2020
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NASA EEE Parts Bulletin

Special Edition: Non-Hermetic and 

Plastic-Encapsulated Microcircuits, Part 2
URS296932, CL#20-6169
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NASA EEE Parts Bulletin

Special Edition: Comparison of Test Methods for

Human Body Model (HBM) Electrostatic Discharge (ESD)
URS296931, CL#20-6000
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NASA EEE Parts Bulletin
Special Edition: Known Good Die

URS299800, CL#21-2280



• Crystal Oscillators (Martinez, GWG, DLA-VA)

o Background

❖ During the DLA audits of crystal oscillator suppliers, we found that no one was buying 

QPL Class S oscillators.  Instead, the manufacturers were selling catalog parts to their 

own “Class S-like” flow.

❖ Simply stated, the specification MIL-PRF-55310 was out of date and needed a lot of 

work.

❖ DLA lead auditor at the time made presentation in CE-12 Space Subcommittee meeting 

chaired by NASA.

❖ NEPAG GWG group worked with DLA to revise the specification (Y. Afroz of DLA-VA 

worked very diligently to make it happen)  

o Return on investment for NASA flight projects

❖ NASA is in a unique position to lead the community in updating requirements for  

the use of crystal oscillators in space.

o FY19: NASA worked with DLA and other organizations to update MIL-PRF-55310, the current 

released version is Rev. F.

o FY20:  Supported the Aerospace proposed amendment. This Amendment has manufacturers 

buy-in. It has been released.

o Impact of coronavirus: None

Standards Update - Crystal Oscillators
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• A/D BoK (N. Ovee, F. Irom)

o Background

❖ The last NASA A/D selection guide was published by S. Agarwal in 2005

❖ Many new products have since become available for NASA applications.

❖ This effort is to update the document.  

o Return on investment for NASA flight projects

❖ The updated guide would be a resource for NASA designers of                        

Analog-to-Digital converters.

o FY19: We collected information during L@L Webinars but due to resources limitation 

(flight projects had priority), the guide could not get started. 

o FY20 Status: The number of A/D and D/A products has proliferated in the last 15 

years, (close to 1000 counting standard and non-standard parts). Therefore, this 

task was broken down into phases. The first phase was the radiation aspect of 

standard A/D and D/A devices. This phase was completed and the document  

delivered to the HQ. This was a NEPAG supported telework task. Rest of the work 

was put on hold. 

o Impact of coronavirus: None.

Analog to Digital Converter BoK
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• Connectors (Billig, Gutierrez as backup)

o Background 

❖ Connectors have had many problems

❖ M. Sampson in late 2019 asked that a small task be opened to

➢ Have NASA presence in some of the prime conferences

➢ Support DLA audits of widely used connector suppliers 

❖ JPL Wire, Cable and Connector specialist Ray Billig was asked to provide support.     

Tony Gutierrez was designated as his back-up.  

o Return on investment for NASA flight projects

❖ NASA to help provide solutions to the nagging issues with connectors.

o FY19: (a) Participated in a DLA audit.

o FY20: (a) Presented at a conference. (b) supported all NASA meeting on wires and connectors.

o FY21: On hold

o Impact of coronavirus: Yes – no audits, no technical meetings. 

Connectors

28



http://nepp.nasa.gov

ACKNOWLEDGMENTS

The research described in this publication was carried out, in part, at the Jet Propulsion Laboratory,

California Institute of Technology, under a contract with the National Aeronautics and Space Administration.

Help is gratefully acknowledged from Mohammad Mojjaradi, Jeremy Bonnell, Pete Majewicz, Jonny Pellish, 

Joon Park, Brandon Bodkin, Mitch Nelson, Minh Do, Erick Kim, Nazia Ovee, Michael Han, John Bescup, 

Armian Hanelli, Imran Khan, Ray Billig, Ted Apple, Robert Evans, and Jerry Martinez. Government 

sponsorship acknowledged.

29


